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ll He noanemur ornawenni: Ao omieansnoro covhugennn wa  Kongepeninu

CUCTTMA PAUOMETPUUECKMX MOMEPLIIAN [P PAFOTE C
PATMOAKTYBHLIM QTOIA

Kol{e AriMHITEB, M.A. Bak, B.B.bouxapes,
E.T'.T'paueBa, 3.B.EpwoBa, K.A.llerpxax

[Ipy yBesu'iuBapueMcs UCNOJ>30BaAHMM DPALMOAKT - BHHX MH30TOMOB B
TeXH. €, MeXUIUHEe, CeJIbCKOM X03AH#CTBEe, MMPOMHUJEHHOCTH # B HAYY=-
YHX UCCJELOBAHUAX, a TaKKe MPH Pa3HOOOPAa3HHX MPUMEHEHUAX MCTOY=-
HUKOB M3JYy4YEHMi BO3HUKAET HEOOXOIUMOCTH OHDEJeNATh KOJMYEeCTBa
Pa{MOAKTUBHHX BEUECTB B IUPOKOM Xuana30He BeaudyuH (HMXHAS T paHi-
g - MpeLesbHO~JLOMNYCT MMHE COJepRAHUA pAJMOAKTUBHHX BElEeCTB B BO-
Ie ¥ BO3IyXe), UBMEDPATh WUHTEHCUBHOCTHU ij=j5)= J”: AL He#TpoH-
HHX u3JyueHuil.

B Lokinale ywasHBaercs Ha LeJieco00pasHNCTh MOJb30BATECA B
TAKUX CJyvyafAX YHUGIUDOBAHHHMK MeroJaMy K3MepeHHuid, UTo0 00eCIeyut
MoJyuYeHUEe CONOCTABUMHX pe3yJsibTaT 0B pA3JUUYHHX Jacdoparopuffe Pexo-
MEHLyeMaf CUCTeMa pafuoMETDUYECKUX H3MepeHull 6as3upyeTcd Ha MpuMe-
HEHUM eNUHOM CUCTeMH eJUHUI[, STAJIOHHHX METOJ0B W YCTAHOBOK, &
TAKXEe MeTOXNOB OTHOCUTE JHHHX WU3MEpEeHUid C rnoMowbl o0pa 3LUOBHX M 3Jiyua-
Tejei.

Cucrema paXHOMET PHUECKUX M3MEpe Huil

OlHa M3 OCHOBHMX 384aY Ja(OPaTOPHOK DaiUOMETPUM CBOIUIGA K
U3MepeHuy MHTEHCUBHOCT M W3JYUeHUA npemaparoB. Jus nepexola OT pe-
3yJABTATOB M3MeDEHM K 3HAUEHUAM AKTMBHOCTH UNM K KOJMUYECTBY Da-
IN0BKTUBHOTO BEWecIBa, COLEDAaLerocd B MpenapaTaX, HEOOXOLUMO
SHATH, OOMUMO QUBUYECKUX XaDPAKTEPUCTUK M3JyYeHMH, UBBECTHHX H3
0lyG MMKOBAHHNX T&O/MI W30TOMI0B, TAKEe DAJ JalHHX 0 HpenapaTe.

OCHOBHHMW [1&DAMET PaMW MpelapaToB ABJADICA: AKTUBHOCTh, XUMH-
yeCKu#t ¥ MBOTONHHH COCTAB, [MOJHOE ¥ BHEWHEE UBJLYYeHUSI, DasMEeDH,

25 YEAR RE-REVIEW,
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BEC. & TOKEE MATEpPUaJ M TOJuMua OC0J0YKM.

Iag oGecieyelua NPANMJABIOCTY M eAuH000pa 3ud u3MepeHut B 006~
JCTH JOBUAMETDUM, PAKMOMETDUM U HEHTPOHOMETDUM HEOOX0IUMO &

&) YHUPMIUPOBATH €MMHILH W3MEepPEeHNs,

G) cOBJATHL BTANOHL , OTE&JOHHHE METOMH M DTLJIOHHLE JCTalUOBKHU,

DOCGHPOUBBOLIUME pa3MeD eNUHNL,

B) CO3JATH OGPABLOBHE MepH M 00pasijosle U3MepUIcibHhe ycra-
HOBKM, CJykalMe JJjsi rnepejaud MpasuibHOTO pasvepa eIMHML
0T 5TAJIOHOB K [IPeaparaM M MBMEDUTEeJIbHHM TpHOopal,

r') paspaGoTaTh CUCTEMYy ¥ METOIH rpaiyupOBKM u3MepuTe JpHOH
annapaTypH ¥ OaCnopTUsanuu npernaparoBe

foc/e10BaTENHHOCT b Ollepauuit Xl rnepefayd oI 3TaJOHA MJM STa-
JIOHHOJ YCTAHOBKK K OKCITJiyaTUpyeMoll annaparype Wi CepuilHuM mnperna-
paTaM OMMCLBAGTICA M0BEPOYHOH cxemoif, Huxe paccuaT puBapICA L
POYHHE CXEMH JJA U3MePEeH axTUBHOCTH B KODH, raMMa-sKBUBaJIEHTaX,
B IpPAMM-DKBMBAJIEHTAX DaJuAj JO0BH B PEHITEHAX U 1Jd onpeJjeieHuA
afCoMOTHOI'0 YUCJA Helil POHOB.

EIMHULIE KODU BOCMHPOMBBOZMICA C MOMOUBD STAJOHHHX METOJXOB,
[0LCGHO OMWCAHHHX B JUTepaType (1 -2 ). 3T¥ METOXH [03BO JADT
ofpeNe/UTh YMCJO Pacnayos B eJUHUNY BPEMEHM B npenaparax, T.€e
ypCeHI0e SHAYEHWe MpOM3BeJeHMs U3 NOCTOAHHOMR pacnaia N\ Ha
uncso atoMos N paXMoOakTUBHOrO u30TONA. [I€PBUYHOTO STAJIOHZ,
BOCMpPOU3BOLALET0 EJUHUILLY KODU, Hi CyueCIBYET, X0TA ero MOXHO
€037aTh, MCMOAR3YA LOJIORUBYUHE ol - aKTUBHHE U30TOMH (HAMpUMED,
Puzgg). Tig WBTOTOBJSHUA DTaJOHA KpPU HEOOXOTMMO B3ATH Mpelapal,
y KOTOPOTO HE3ABUCHMHMIA METOJAMU Hajimeny sHayeHus A U N .
TlocTosHHAS pachala MOxeT OHIb Halnena KOJIOPUMETDIYECKUM METOJNO0M,
a uncso aTonoB N B rpenapale - BeCOBHM. TexHiueck#e TDYAHOCTH
W3TOTOBNEHUA MOJOGHOTO BTAJIOHE OUYEHb BEJMKH, N03TOMY e necoogpas-
HO WMCXOIUTH M3 DTAJOHHEX METOJOB U3MEPEHUd AKTHBHOCIW.

B HacTofuee BpeMa [Af uU3MePeHEA B KOPU AKIUBHOCTH O = U3~
JIyyammyX M30TOMOB ODUMEHANTCA HECKOJBKO TUIOB 9Ta JIOHHHX yCTaHO-
B0K, MepeyucyieHHHx B Tall. 1.

Ing usMepeHus axTHUBHOCTH P ~U37yYapUUX U30TOMOB MPUMEHADTCA
TUIOH 2TAJIOHHHX YCTAHOBOK, NpUBEIEHHHE B Ta0J. 2e

VoraHOBKa, Clyramas Ind u3MepeHn# akTWBHOCTY, MOXET GUUTATD-
ol STAJOHHOR B TOM CAyHae, GCHU MapaMeTPH YCTauOBKM OnpeLeleHH
¢ MeTPOJOTHYECKOH TOYHOCTBW. KPOME TOIO, UG JIeHHH e 3HAUYeHUA BCEX

]
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Benuuit, BXOXAUMX B ypaBleHue IJisl pacyera GKTUBHOCTU, JOJXKHK OLITH
U3BECTHH C BO3MOXIO O0Jee BHICOKOM TOYHOCTEW. KGO PAIJNYINX TO-
MpaBoK LOJKHO OWTHL CDEJEHO K MEHUMYMY o

Tac nmma 1

- . et s 0t e 0 Py s S W O g

llorpeguéuocrb,

Tun ycraHOBKH

- — o

CUeTYMKK rasoBHE MJM CTUH-
TUJJALMOHHNE ¢ reoMeTpuelt
II v 4T

IMnynscHas xaMepa C orpa-
HUYEHHHM TEeJIeCHHM YT JIOM

& - Kanopumerp

Tun ycTaHOBKM lipexe s usyepeHut, HOI‘PG%HOCTM

CueTuukn ¢ reomerpueirt 47,
CHUHTUAJANKOHHHE MJM Taszo-
BHe, padoTapiue B PEEUMEe

OTDaHUYEHHON MPOMOPIIIIOHA b= - L
HOCTH 5x10 II—beO 7

CueTyuk, pacdorapuuii B 06-
JacTty Teiirepa ¢ ompexeseHHHM
HaYyeHNUeM TeJIeCHOro yrIJia
MCTOYHHK ¥ CYECTUUK [1OMEUGHH -8 ol
B OOuUUA TepMeTHYHHHA COCyXL) 107°-10
SA ~MOHNBaHOHHAA KaMepa
X‘ - MOHU3ALUOHHAA KaMepa
3’5 - KaJopumerp

5” - KaJIOPUMETD

CueTyux 55-&" coBnaJyeHui 2

B OCHOBY NMOBEPOYHOA CXEMH JIJIf M3MEDEHMii aKTUBHOCTY pPalU0AK—
TUBHHX (DENADaTOB B KODU MONOXEHH OTAJOHILE HETCJLL, CayXauge LN
BOCIPOMSBELEHNUs Da3MeDd eNUHMLN Kopu X - Hi F) - AKTHOHNX BE-
1ieCTB.
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llpenapaTdy 4KITUBHOCTL KOTOPHX U3MEpeHa Ha OJivil M3 9TAJIOHHLX
JCTAHOBOK, HA3LIBANICH OCPUULOBLMY NpenapaTaMy L paspala. B Tex
Cayvasx, Korja AxKTUBHOCTDL U3MCDsIELCHd Jia YyCTAHOBKAX CO CYUETUMKAMY
WM MOHMBALUOHIILIMU KaMepaMu, Mpellapar LoJgHE OuTh "Touxamu", Ha-
HeceuHuMut Hu "Tomeyp" noynoxKky. Ipw usmepeHuu B reomerpuu 2JC  Jo-
MycxaeTcs uHalecelue npenapaTon Ha "ToNCTyL" MONJOKKY. IIpH usMepe-
HUAX C MTOMOUBI0 KAJIOPUMCIDOB (Iperapari MOIYT OHTH "rToacTuMu" uau
30K JNYECIHLUMA B OCONOUKY.

lIpeycraniasercs HeOOX0UUMHM UMETb eule MpoMexyTOoyHuUe 06pa3L[oBle
npenapaTH [I pa3psdlia, aKrUBHOCTH KOTODHX YCTAHABJMBAETCSH ClUUECHUEM
UX ¢ upeunaparaMu I pa3paia.

CauyeHue oOpasyoBHX rperapaTos I v II paspalos U pacGovwix r[pe-
nMaparoB ¢ O0pa 3LLOBUMK (IpernapaTaMu [l paspala MPOU3BOIUTCHA Ha yCTa-
HOBKAX, MCPEUMUCJIEHHHX B Tacdsjuuax 1 u 2.

d"— DKBMBA JIGHT MpeNapaToB U3MEPACTCA B TI'paMM-dKBUBajelTax pa-
Jus 1, TaKu odpaaou) pPajueBHili 9TaJsOH BOCIPOMZBOLUT emnmuyd"‘—ax-
BuBasenTa. OUHYHO NoLpasymesaerca, yro apemapar pajzus, HaxoIsuuii-
CH B DaBHOPECUM G KODOTKOXUBYUMMU npofykTamu pacraga o R oo C'u
ROLC" BKJIOYUT € JIbHO, SaKJOYEH B OonpejeJieHEYD 0CO0JIOYKY, OCHUHO B
0JATMHOBHHE (UABTD TOJIWMHOR O(, = 0,5 MM,

TaMMa - DKBUBAJCHT fpenapara onpelresdercd U3 COOTHOULEHUA

A= n, (T+6p) e_'uldBL | ()
- M=y (T+5ﬁ)4¢ Q‘p’kd B

B coorHoweHuu /1/ YACIUTeJb OTHOCHTCH K J‘- u3nyvare oM,
3HBMEHATEJb -~ K DTaioHy paimfy ( <T + 6')3 )i - KOod(UIMEHTH [Mo-
I'JIOWEHAA B CTEHKAX KaMmepH - U3JyYEeHUA C SHepTuei KBaHTOBh\)i;

/U‘L*- KoopuIe HT ocJjalieHus B BeuecrBe (QUIBTPA;
B - MHOXUIEnBb BO3pACTAHME B Y3KOM MyuRe B = 1);
- YHCJI0 KBAHTOD C 9JHepruei h,\) Ha MUJMIMKDDU 6"- n3IyvyaTe-
I8 UMM HA MWUIMTDaM¥ pazusd;
A - aKTUBHOCTE A‘— u3Nyvyarenid B MUJJIMEDDU;
M - colepxaHue palud B MUJJMUTDaMMAXe

Kax u3BeCTHO, 3HAUEHNE 5’- OKBUBA JIEHT@ Mpernapara 3aBUCUT
0T MATEDUasA ¥ TOIMHH QUABTDPOB, MaTepuasa U TONUUHH CTEHOK WOHU-
S HOHHOM KAMEepH , B3aJIMHOTO DACIMOJIOXeHUS U DA3MEepOB KaMepH U [pe-
nmapara, T.e. TaMMa=-dKBUIBAJEHT XapakIepusyeT LedCTBuE d"- nsny=-

R=
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yelua npenapara B KOUHKPCTILIX YGJIOBMIX unMepelnta, Mume pelind ¢ llo-
MOUB HOTOMACHOK WJIM CUCTUKMKOB JAJXYT JPYroe HHavelue Iauud = 9k-
BUBOQJEHT Q.

B OCHOBY HOLEPOULOH CXEMH JiJi UBMCPCHUM TaMMA-OICBMBAJICHTOD
MOJOKEH TOCYJAPCTBEHHLNA puiMeBblif 9TAJIOH. Padoune ITAJIOHN (IGDPEKPH~—
papt HeOOGXONUMKI AJSl HPAKT MKM HUAIE30H 3lavyeduli raMda-—-skpiBaielra
or 1077 g0 IO r panus; OIM CAMYANTCSA C TOCYLAPCTRCHILM LIAJIONOM C
(TOMOUBKD WMONMBALMOHHOMN Kamepw ¢ reoMerpueil 4T ma oranonioll ycra-
HOBKE,

HertocpencrBeniioe CAMYCHIC BOBMOXHO Jllb [IPU yCJIOBUM, €CJI CO-
ILepkaHve paXiud B TOCYJapcrBeHloN W padoyeM aTajoHax pasiuvyaercd
He donee ueM B 3 - 3,5 pasa. OupejclieHue conepxalusa pajus B pado-
Yyux 97& JIOHAX, OT JMYanUUXCa 0T TOCYNAPCTBEHHOTO JrajoHa (ojee ueu
B 3,5 pasa, [NPOU3BOILUTCA MJU MOCNELOBATEJLHLM [1CPEX0JoM yepel3 pa-
gouye 3TAaJOHH C COLepxaluem panuuda, cosee GIUBKMM K TOCYLAPCTBCHHO-
My 9TaJIOHY, MM METOJOM CKOJBBSIUEr0 payolHoBOTO fpenapara. CpasHe-
Hue MPOM3BOLUICA C [MOMOUBK MOHUBALUOHIKX KaMep ¢ BO3ILYNHO-IKBUBA-~
JIGHTHHM M CTeHKaMMe JJ4 CJaCGHX fpenapaTroB, ¢ 3HAYCHUAMMU raMMa-dKBU-
BaJieHTa HiKeE 10—3 I' 9KB, palud, JOMNYCKaeTcdA cpapHeHue C MOMOUBD
CUETYXKOB, B 9TOM CJyuae TOUIOCTH YCTAHOBJEHUA raMMa—OKBUBA JEHTa
GyZeT 3HAUATeJIbHO HUKe. OOpasuyoBHe apemapaTh I pas3paja usroToBid-
PTCA U3 pafus 0089, 05137 1 Hg?03,

[Io siHOE [- U3JiyyeHue mnperapara MOXCT OHWTHL U3MEDEHO C [OMOWBR
WApOBHX KAJODUMETDPOBj; CPABHEHUE C [penaparTamu pajuf C [OMOUBR
VOHK3AIIMOHHOY KaMepH ¢ BO3IYUHO~OKBUBAJEHT HHMUA CI €HKaMM 3 T'eOMeI~
puu 490 103BOJAET HAUTY BHEUHEE [—msnyqemie npenapara, Como-
CTaBJeHUE MOJHOTO ¥ BHEUHEIr0 U3JyUCHUM upernapara MOSBOJAEI yCTa-
HOBUTH CaMOMOTJOUEeHME X’— U3JyyeHUd B Npenapaiee

BHeuxee [ —-u3JiyueHMe B Y3KOM MyUKe usMepAerca U C NOMOUBD
PEHTTEeHMEIDA o

B OCHOBY MepBUUHOH CXEMH JJi WU3MEepPeHUA B pEHIreHaX [0JNOXeH
STaJOHHHJ MEeTON BOCHDOU3BEIEHUA DEHTI'eHA M0 UBMEDEHWId WMOHW3ALUH
BO3JyX& e OH OCYWECTBJAEICS C MOMOWBO MIOCKUX BO3LYWHHX WOHM3aLU-~
OHHHX KaMep Da3JIMUHOTO pa3uepa JLJd XUANa30HOB HanDaxeuud 5-20,
20-60, 60-300 1 300-3000 x3B.

oBepKa DEHTIeHMETPOB (POU3BONUTCH METOLOM 3aMEueHHA, T.€.
MyTeM MO0UePeFHOTO (OMEWEHKA B ONPEJEeJIEHHHH MYUYOK DEHTTeHOBCKUX
WK 5"- nyyed MOHMBALMOHHHX KaMep 9TaJOHHOW yCTAHOBKM I MOBe-

Y

J o~
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DAEMOTO pPelTTeHNeTPas PEHTTCIUMETD, OBEDEUHHEA 10 3TDJOLUHOMA yora-
HOBKE, OyleT CJYEUTE 00pa3L0BHM PEHIT'EHMETPOM .

OTaJIONHAS YCTaHOBKA MCMOJb3YETCSA W JUu YCIAHOBJEHUR BHAUSHMU
MOGIHOGTH L03H B [P /uac Ha onpexXeseiHoM paccrommuu (I m) or
(Y - W3nyvarend. llpenapar, NoBepEHHHHA Ha 00paslioBOM yCTAHOBKE,
OyJeT CAYKUTH 00pA3L[ODBOA MepOoJ MOWHOCTH 2(- U3lyyelnse

B mopepouHold Cxeume NJa U3MEDPEHU! B DEHTTeHAX HAXOXAT OTpaxe-
Hue o0a HaupaBjeHUs 3TaJOHUpPOBAHNI. OCpasUOBHE PEHTTEHMETIDH TaK
K€, KAK U 06pasloBHE Mperapall, CIYEAT AAA MDPOBEPKU CePUIHHX
PEHTITeHMeTpOB M CePUHHX npenapaTos (f'- u3Jayuareeis

TamMMa - OSKBUBAJIENT fpernapaTé - BeJuuuHa, CBA3aHHad C MOWHO-
CTBD JO3H 5" -~ U3NyUYeHuA. JTa CBABL OCHNBAHA HA DKCMNEPUMENTaJbHO
YCTaHOBJEHHOM (aKTe, uro 1 T pajud, 3akipueHHHE B QuasTp O,5-uM
MAATHHE ¥ HAXOZLAWUACSA B DABHOBECHN C KODOTKOXUBYWMMM MPOLYKIAMU
pacnazra, Co3maeT Ha paccTOoAHMM I M MOWHOCTH JL03H 0,84 {O/tza.c.
ATO COOTHOUEHME MEXIY COJepraiueM palif ¥ CO3JaBaeMoil MM MOUHOCILD
LOBH NOJyYaeTCA C MOMOLBH YCTAHOBOK JJA U3MEDEHUA B PEHTTeHaX M
MO3TOMY palMeBHil 9TaJOH He MOXET pacCMaIpUBATEBCA, KaK 9TaAJIOH LA
BOGMPOU3BELEHNA eLMHUIH MOWHOCTY J03H, & OKA3WBAETCA JUWB 00pa3-
1II0BO#l Mepoiie

O6pasnoBie CX -U3nyyarTesn

06pasnoBHe Of — U3Jjyyalely MpelHa3HayawnTCd IJd IPanyupOBKM
OA - CueTHOd ¥ QX —CreKTPOMETPUYECKOR anmaparypd Mo YUSJY M SHED-
TUM A - yacTul, OTU Xe OperapaTH MOTYT MPUMEHAIBCH B KAUYECTBE MC-
TOUHUKOB CUJIH TOKA.

COBPEMEHHHE DKCMEpUMEHTANbHHE METOJH U3YueHus UHT©HCUBHOCTU M
DHepreTuyeckoro cnexrpa OX - YACTHUL MO3BOJFOT yCTAHOBUTH dusuye-
CKMe XapakTepUCTUKK ¥ OCHOBHHE MapaMeTpH UCMONp3yeMHX DajNoaKIuB-
HHX MperaparoB B KayecIBE MEPBUYHHX M BTOPUYHHX 0CDasUOBHX CX-U3-
nyyarenei.

TlepBuyHHE 00pas3uoBHe O~ U3JyyaTesy CJyRal IJi KaJUCPOBKH
BT OPUYHHX 00DasfoBHX CX ~U3AyyareJiefl mo Yucay U IHEPrud CX—-YacCTHll,
a TaKkge gid TpalyupoBKU CX— CuUeTHOi U OL - CIMeKTpOoMeTpUYeCKoi
anmnapaTypH. BTODUYHHE 06pasloBHE NpenapaTH CJY¥AT IJd KaauOPOBKH
pacouux u CepuiiHux CKX=1peliapaIoB.

YcraHoBNEHA Crejynuiaf WKaJa aKTUBHOCTH odpasnosnio(—vxanyqa—
resell (pacn/mMut): 30, 100, 300, 1000, 3000, IO 000, 30 00O,

100 000, 300 000, 1 000 000, 3 COO 000, £0 OO0 000, 30 00O 000,
700 000 000
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BemuiHa UHT@HCHUBHOGTM OTJie IBHHX 00pasnoBHX X - U3JlyyaTe-
Je} MOxeT OTKJIOHATHCA OT YKAa3aHHOM WKAJBHOCTY He GOJblEe YyeM Ha
20%.

B KavyecTBe pAalU0AKTMUBHOTO BewecTsa IJi W3TOTOBJIEINS MePBUYHLX
W Bropulx L~ UBJyvaTejell MPUHATH U233, ypan =%, ypaH
eCTeCTBEHHHN , Pu239 n A .

J[3-38 BHAYUTENBHOTO [OTJOWEeHUus CA- uacTiy B COGCTBEHHOM
Cl0e oA ~MSiYYATENM U3 ecrTecTBeHHOTo Ul u u’“% OXBaTHBANT He
BeCh Iana30H WKaJbHOCTUe 00pa3l0BHE X ~u3jiyyaTesn, U3TOTOBJECHHHE
u3 u233, JomyckaonT colLepxanue mpuMecu u2 e CGonble yem
0,4% no uicny pacmagoB.

AKTUBHO® BewecTBO OCPa3LOBHX (X - u3jyvaTelyed OCHYHO HAHO=-
CUICA JJIGKTPOJMTUYECKN B BUIe MATHa xuamerpoM 10 + 1 MM Ha mja-
TUHOBHA JUCK IuaMeTpod OT I5 10 20 uwm,

TexXHOoJOTUA U3rOTOBJIeHUa 00pasBLoBHX CX-usayvareneil JoJxHA
odecleyuBaTh MQAYYeHHUe MPOYHLX DA BIOMEDHHX TOHKUX CJOEB.

VIHT eHCUMBHOCTY M3JYyUYEeHKd NpenaparToB yCTaHaBJMBAWTCH C MOMOUBD
UMY JIBCHO! MOHUBALMOHHOA KaMepH C 3JEKTDOHHHM COGMpAHHEM, ITpH
9TOM UCMOJB3yercsA YCUMTENb C MMOJIOCOH NPONyCKaHMA LO 245 = 3 Il
AxrusHocTH X0 30 OOQO pacmaZoB B MMHYTY M3MEDANTCA B MOHU3ALMOH-
Holf KaMepe Co 3HaueHueM TejecHoro yrad 4 Wum 290 (3). AKTUBHO-
cri o 30 000 u BHIIE UBMEDANTCA NMPYU MAJHX 3HAYEHUAX TeJIeCHHX yr-
108 (MeTof CX - nymxu). TOYHOCTH OPU H3MEDEHMAX C TeOMeTpuel
490 um 29C nomkHA OHIb 0,0 - 1%.

KanudpoBxa BTOPUYHHX 06pasnoBHXx X - npenaparos (mpenaparos
II paspaja) OGHYHO [DPOM3BOIUTCA B MOHMBALUOHHHX KAMEpax MyTeM
CpaBHeHMA C MepPBUYHHMI 0Gpa3L0BHMU CX -~ npenapartamu (Mpenaparamu
I paspazma).

KaxInif M3 KOMIOHEHTOB 00pa3LoBHX CA - uajyuareneit 1 u 11
paspasoB COLEPKUT CJielyomue MCTOUYHUKM:S

) a) U%33 o 1 mryke: 30, 100, 300, 3000, IO 000, 30 000,
700 000 pactr/uuH;
¢) mAyToHMA no I wTykes BCe yKasalhHue Buie 12 3uayeHui
: MHTEHCUBHOCT U;
B) aumepunmuii 241 no T wryxe:oT 1000 a0 IO 000 000 i
I') ecTeCTBEHHHM ypaH 10 1 mryxe: or 30 o 30003
I) ypaH 2% 1o 1 uryxe: 1000, 3000, 10 OOC.

Kaxzuii 00pasnoBhif oL - U3LyyaTenb CHaCKAETCA NACIOPIOM, TI'Ie

o
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yia il aKLUBIOCTH MpPernapara, BupaxeHi@s D yucie pacraloB B M-
nyre B yrae 29U ; M3OTOMHH) COCTAB, KOJMIGGTEO DAIMORICT MY TIPY=
Mecell, Jaumke 0 mepuoje noiypacnaa, 0pUlATAd cxeua pacrnama M
DHEPru oL~ YaCTUI, MOBEPXHOCTHAN MJIOTHOCTE I BECOBHE KO JUYECTBA
KT MDHOTO BeWleGIBa, DABMED aKTUBUOTO MATHA; MATEpuAl, TOJIMA,
BEC /I JMAMeTp MOLJOKKM; MCIOL M JATa M3MEpeiliils

O6pasnoBHE [3 - usayyarenu

Ind macnoprusanuu [5« AKTUBHHX [pelaparoB, B YACTHOCTH MU3-
MeDeHUA UX AKTMBHOCTM B 3aBUCUMOCTH 0T Xapaxrepa MHTEHCUBHOCTH
M3IyvyeHus M EDYyTUX YCJIOBUH, ycmois3yercd Goploe UUCHO P 3NMUILX
MeTonoB (CMe TAGT. 2)e

I78 MACCOBHX paluoMeTpuueckKux MaMepeHuit, B CUJy UX CpaBHM-
TeIpHO#t MpOCTOTH M LOGTYIHOCTU [P mocraToyuofl Ans 0paKTUYECKUX
e Jiell TOYHOCTY ONpeLeJeHult, HauGonbliee PACIpPOCLPaHEHUe MO NyuiL]
MeToJ, CUETUMKOB C ONPEAEJIEHHHM 3HAUEHAEM T@JECHOTO yrma. OIHAKO
IaEe NPU UCMOJb30BAHMKM 3TOT0 MET0AA (HanpuMep, TOPLOBHX CueTYM-
KOB) a6CO/NTHNE U3MEpEHUs aKTUBHOCTH TpPeGynT CPaBHUTEABHO CJIOE-
Holf 06paGoTKM De3yA»TaIoB ysMepeHuii  BHECEHUA pa3JMUHHX THUIORB
momnpaBOK, 3aBuCAUUX OT yC0BMA M3Me DeHul, XapaKIepucTarn u3Jjyue-
HUf U NApAMETPOB fperapaTa U CUETHOTO ycrpolicrea (4 -~ 5).

B CBABM ¢ 9TUM IJd MaCCOBHX O peleJieHuit aKTUBHOCTH GoJplioe
aHAYEeHWe MpuoCperanT OTHOCHUTEJIBHHE M3MepeHusd, NpoBojuMbe C M0-
MOUBD JTANOHOB MU 0Gpa.3I{0BHX P— yuayvare el

cmonp3y4 00paBI0BHE KINydaTeJsid, MOKHO HEe TOJIBKO KOHTPONKPO-
BaTh BOCHPOUBBOLYMOCTH [MOKABAHMY CUETHOTO yerpoiicTsa (& C MOMOWBD
cepuz 0GpasIoB pa3JWYHOA AKTUBHOCTH - IPOUBBOIUTH IparyupoBKY
OpuéopoB), HO, YTO OCOOBHHO BAXHO, = MOKHO 3HAUMTEJBHO CHUBUTH
T PyLHOCTU a0CoJnTHHX 13MepeHui P — fpernaparoB.

OCOGEeHHO MOJe3HO npuMeHeHue 00 pa3nOBHX usnyuareneit [pu HeoOxo-
TUMOCTH COMOCTABJEHUSA DPe3yIbIaToB PLaMepeHuit, NPOBOLUMEX B Da3HHX
Na.60paTopUaX.

EciM 0Gpa3ern MPUrOTOBJIEH U3 TOTO % u30TONA, YTO M UCCJE-
KyeMwit ucrouHuk (WiM OHM uMepT CIM3KUE OHEDTMI M3JYUEHNA), ¥ U3-
MEepeHU MPOBOZATCA B OAMHAKOBHX yG Ji0BUSX, TO AKTWBHOCTH UCTOUHY-
k& JIeTKO0 MOKeT GHTH onpeleseHa OTHOCUIENbHHY usMepeHueM, 0e3 BHe-
Ceuns Kakux-iugo MonpaBoK, Kpome MONPABOK HA (oH, paspeliapuee
Bpeua yCTpPOiicTBA ¥ NMDH HeoG6XOLUMOCT Y Ha CXeny paclalde

T
' =
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Ina pajxuoMeTpUYecKux u3MepeHul HeoOXoZuMHe 00pa310BLe (5 ~A3=
Jyqaresnu C WMDOKUM UHTEDBAJIOM JHEprui, T.Ke. 5OHEKruBHOCTE CYETHHX
YCT POUCTB ABAAETCA QyHKUUEH BHEPIUM UCCNeLYyeMOTO MU3JyYeHUd,

Cepud Takux 00pas3lOBHX ﬁ - u3Jyyarejedl JIOJKHA YLOBJETBODATDH
IBYM OCHOBHHM TpeGOBaHUAM: I) W30TOMH, OpUMEHAEMHe IJf 3TOil nenu,
JOJEKHH OCJAJaTh CpPABHUTEJHHO COJBUMM MEDUOLOM [1OJypacnama u
MPOCTHM CMEKTPOM MBJYYGHUA; MPU ITOM Cepud o0pasLe LOJNKHE Mepe-
KDHBATh WHPOKWMMA XuanasoH SHepPIuil M3NyyeHus, YTOOCH MOXHO GHIO Uu-
MeDPATH AKTUBHOCT U Da3/uyHHX U30TOOOB;

2) upemapaT CleLyer HAHOCUTH Ha MOXJOKKY T OHKUM PaBHOMEDHHM
CroeM; oo0pasel LOJEEH ONIb MEXalUyeCKH MPOYEH, XUMUYECKU YCTOHUMB,
HeTUIPOCKOMUYEH M MpenoxXpaHeH OT BO3MOXIOCTY W3CTOMHOTO OCMEHa
C BHeuHe#l cpenoii.

PexoMEHLyeTCA LJA MPUIOTOBJEGHUA 06Da3HOBHX 3 -u3nyuaTeneil cue-
Iyoue M30TONH B JOMOJHEHUE zc cranzapraM u3 RaD+Ra E (E=I,I7 lias)
n WX+ WX, (B = 2,3 Mos), H 3(E-0,0I8 MoB, T=I2,4 roga), P <4
(E=0,02T Maa T=I4 ner), CT4(E=0,155 MpB, T=6570 set),
g3 35 (E=0,167 iles. T=87,I xzua), Ca® (E 0,255 MeB, T=I52 gua),

0089(£-0,3I Hop, 1=5,3 rosa) uld185 (F =0,43 e, T=73,2 1Ha),
'r82 4 (D-O,?'? Mss, T=3,5 roxa), a Takxe MeHee YLOCHHe (mepsHii
- BBUJY MaJOTr0 [eprofa noiaypacmnara, a BTOpoil - BBULY HAaJIUYHES BTO-
poﬁ KOMIIOHEHTH), HO BechMa Heodxomume B JagopaToOpHO} MpaKkTuKe -

.« (B=I,704 HoB, 1=14,3 7us) u ST° + F (E g, =0,61 lios,

E = 2,2 MaB, T=27,7 T01a).

Taxue odpa3sIoBHe us3jyvaTeJ M MOTYT GHTH [PUTOTOBJGHH HaHECEHU-
€M Ha TOHKYO ODraHMYeCKyp MJEHKY pacTBOpa W30TOHA& MJK MYTEeM BXKAD-
YeHYA U30TOIOB B COCTAB OPraHUYEeCKOTO BewWeCTB& [1JieHKH, & Takxe -
ADYTUMIL MYTAMH, HBIDUMED C MOMOMBD XMMUYECKOTO WJM B JIEKT PO JIMT U=
YBCKOT0 OCAXIEHUA ¥ ToJe

Tax, 00pasIOBHe U3JyyaTeJsn U3 0060 n TIZO4 B IuanasoHe akTuB—
HOCTH OT IO4 IO IO6 paci/MMH MOTYT OHTH MOJYUYEHH 9JIEKIDOJIUTUYE~
CRUM nyTeM. [Ipy 5TOM olpasud u3 Co0°°, ¢ TONNUHON aKTUBHOTO CJOH
Zo 50 MKT/CM®, BHICAXMBANICHA DJEKTDOJU30M U3 BAHHH CJEIynUEero
cocTapa: Kaauf XnopucTH@, COpHad KUCIOTA, (GOPMAJIMHE U KOGAJABT XJO-
pucTHi - © 0060 (OJMOTHOCTE TORE ~ 2 Sj,La (cuz) O6pasud u3

0,204 ¢ TOMWMHON &KTUBHOTO CJoA He dojee 60 MKI/CM”, 0CAXIANTCSH
B3 DJEKTDOJUTA, B COCTAB Koroporo BXOZAT: TpuJoH "B", ammuax,
CePDHOKUC JHA Tanauil ¢ Tﬂ 4, KJied CHMMKATHuil (unorﬂocn TOKa JO
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40 M&/CMz). OOpasu% c 014 IpPUTOTOBJANTCA B BUJC [JELKK T O JIUHON
He donee 60 Mmr/gg 13 MoJMCTUPOJa WM nonumemnnmemampmnamh,

MeYEeHHHX CI4 (6-
B nacrnopre K OGpa3L0BOMY W3JyuAT €Jio JOJEHHM COZEePHATHCA CBe-

IeHNs 0 METOLe WU3MEPeHUH BEJUYUH BCEX BBELEIHHX (10MPaABOK U JakHHE
0O GKTUBHOCTM H& MOMEHT M3MepeHus. YKa3npapIrcd TAKRe npUHsTHE
cxeMa pacnaja ¥30TOMA U 3HAUEHUE NEPUoia nosypacrajga, DPasMep,
COCTaB, BEC ¥ TOJN{MHA CJOA fpenapala, JaHHHe 0 PajuoarTUBHHX MMpPU-
Mecax, CpoK I'OLHOCTY Nacnopra 778, TOATOXUBYWHX npenapaTos

T > 5 ner) I roX, AI4 KOPOTKOXMByUMX OXUH nepuok nojaypacnana
(Ho He donee I TOZa ). Ilp1 9TOM MPUHMUMAETCH, YTO palyuoaKIUBHLHE
sarpasHenua (ApuMeciu) He KOJKHH MDEBLUATD 0,5% 10 aKTMBHOCTU B

T @UeHUe CPoka TOLHOCTU MpernapaTas

Onpenesienne aKINBHOCTU ﬁ»—nsnyqawmmx npenapaToB MyTeu OTHO-
CUTEbHHX M3MepeHUd MPOU3BOZUTCA G MCMOURD 00pasIoBHX u3jyyarene
II paspala HEmOCPEXCTBEHHHM cpapHeHMEMs B TeX CIAyYafX, Korja us-
MepsaeMull mpenapaT He MOEET §HTDH HAHECEH TOHKUM GCJIOeM, [MPUroTOBIA=
eTcd CrenuaibHEA OGpaBLOBHHA Usnyuaress myIeu cMelunBaHud npenapara
II pa3pafda C UHEDT HHM HAMO JHMTEJIEM jIIPY 9TOM y MPUIOTOBJEHHOI)
mpenapara pasuep, Bec, COCTaB U TOJUMHA CJ0A LOJEHH OHTB TAKHMEL
%0, Kax y u3MepaAeMoro.

ECTECTBEHHO, UTO CPaBHMBANICA OCpasuH C OLMHAKOBHMU U30TONML~
MU 6CJU ®e W30TOMHHY CocTar W IpyTWe MapaMeTpH npenapata, Kpo-
Me BeJMUMHH AKTUBHOCTW, OT JUUHH O GOOTBEICT ByDUUX MapaMerpoB 00-
pasyeBOT0 u3Jjyvyarejd, TO HEOGXONUMO BBOJMIbH MONPaBKUe I3TO XE OT-
HOCHTCA K TeOoMeTPUYECKUM YCJOBUAM n3MepeHuiie

ToyHOGTH [ACMOPTHOTO 3HAUEHUA AKTUBHOCTH 06pa3LoBHX U3Jyya-
Teell mOJEHE OHIH BOBMOXHO Gojee BHCOKO} ¥ ILJf Mepeyic JIeHHHNX U30-
TOMNOB JeEaTb B OpelesaXx 0T 2 KO 7%, B 3aBUCUMOCTH OT OSHEPTUM M3~
JiyYeHNS ¥ AKTUBHOCTH W3NydaTeld.

Oco6yn sajayy COoCTaBlfer olpene IeHUe aKTUBHOCTU 0Cpasua,
COCTOAWETO M3 ABYX WM HECKOJIBKUX D& 3JNAIHHX M30TOMNOB U UMERUETq,
CJIeJ0BAT €JbHO, CJNOXHHH p-cnemrp, u3MeHspuniica CO BPeMEeHeM. 9TO
uMeeT MeCTO LJd cMecell u30TOHOB OZHOTO MJK HECKOJIBKUX DJIEMEHTOB,
a Takke IJA TeHeTMYyeCKHM CBABAHHHX Oap paMoaKT UBHHX D JIEMEHTOB.

Taxue ONpelNeJsieHus NPOBOZATCH C MOMOULD p - U J”Lcnexwpo—
MeTPOB, MO3BONADMUX pOaHA IM3UPOBATEH COCTAB H3NYueHUA U B paLe
c/iyyaeB OTHOCUTEJIBHYD MHTEHCUBHOCTD OTZENBHHX KOMIOHEHT.

-~
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e/ M3BECT €M COCTAB UB0TONODB B GMECH, TO MDOLCHTHOC COXCpa-
e OTLEJBHHX KOMIOHEUT ¥ UX AKTUBIOCTL MOXHO OMpENeJIATh C MOMONLD
CPaBHUT@JBHO I6C JIOKHHX DAJMOMETPUYECKUX MPUEMOB.

Budop meroma alnJuBa B3aBUCUT OT CBOHGTB M30TOMOB JAHHOM CMe-
CH - nepuoyoB Nosnypucrnaga, bAJa U DHEPTrUM U3JYUEHUS U OCHOBHBAET-
CA Ha UCMOJIb30BOHUKM pa3JUuMi BTHUX CBOHCTB,

pu pasymuum B nepuojax MmoJjypacnajs Takoid anaims OCYUECTD -
ercA (yTeM CHAIUA KDUBHX pacrnaja Mo uaMepenuaM axrusHoctn ("cuer-
HOCTU") CMECU D DA3JMYHLE MOMEHTH BpeMeHH. IIpu pasJMuMmy Mo BHEepruu
U3NyyeHuda aHa M3 OCYWeCTBJAETCA MyTew uU3MEpPeHUd 06pasma HEeCKoJb-
KHMU JaTuyuKaMu, UMeoUMM DasSIUUHYD YYBCTBUTGJBHOCTH K W3AYYEHUAM
PasluX KOMIOHEHT CMECH, LATYMKOM C aMIIJUTYLHHM IUCKDUMMHATODOM I
Telle

Tomo xamioro usoTOma B BTUX CJyvaAX MOKHO ONpelesMTh JMGO
NyreM pemeHus CUCTeMH ypaBHeHuit, 4ucJo KOoTOpuX (M0 YUCJy pa3iauy-
HHX HE3aBHCUMLX M3MeDeHUN) LOJNKHO GHTH He UEHEe YUCJA IKOMIOHEHT
CMecH, JmGo C MOMOUBN K& JUGPOBOYHHX TaOJMUI N KDUBLX.

OTaJoHMpOBaHue HellT DOHHHX UCT OUHUKOB

HauGonee pacrpocrpaHHHM JaGOPATODHHMY HeilT DOHHHMWM JCT O YHYUKE~
MU ABJAPTCA Mpelapald, B KOTOPHX Cepusumd odayuaercd 4acTumamu
UMM A"~ KBAHTAMI ©CTIeCTBeHHHX u3Jyuyareseidls Taxue uCTOUHWMKE 0CNAJKA-
DT CPaBHUTEJBLHO XOpouell CTAGUNBHOCTHD, KOMNAKTHOCTED M BOGIPOW3-
BOIUMOCTED o

K yucay ocHOBHHX napauerpos RQ -B@ ncrounnkos OTHOCATCAS
alCoNNTHOE YMCJO HEHTPOHOB, HCHYCKAEMHX WUCTOYHUKAME B CeKe, KOJH-
YyeCTBO paXua ¥ ero XmMUYECKoe COeNMHEHMe, KOJUYECTBO COJepxame-
roca CepuJawMs W pasMep ero 3epHa; CHOCOC MPUTOTOBJEHEA CMECH COJK
pagus ¢ GepuimieM (UCTOUHMK MPECCOBAHHHNA UMM HACHIHOK)3; fopua,
BeC ¥ Marepualt 000JIOYKM ¥, KPOME TOTO, Xd4pPaKrep acUMMET DM B HH-
TEHCHBHOCTY HeliTpoHHOro uanyuenus ( 8 ).

B KaueCT Be 00PasloOBHX HCTOYHMKOB HeHTDOHHOTO UBJMYYEHUR OpU-
uard RQ -B e ucrounux, R -Be ucrounme u Py -Be nerounux.

lipu usrorosaearROL- Be ucrounukos mpunsra weToxuxa, omu-
canHaf B pacdore ( 9 ), T.6. MCTOUHUKH MDUCOTOBNANTCA METOLOM '
npeccoBalmnA. JMCTOUHMKA UMENT LUJIMHIDUYECKYD DOPMY, NpUUed IuUAMETD
¥ LJMHE UX [DUMEDHO OJMHAKOBHe BECOBHE OTHOWEHMA Gepujjaui B Pagub
BHODAHH OCAMBKUMH K OUTUMAJLHOMY ¥ COOTBETCTBYOT OTHOWEHm 6 : I.
Paguii 6epeTcs B BHIE comRQB‘La. B HeM He GoJjee 5% Gapufe.
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PasuepH 3epeH [MOpOUKOOGPASHOTO METAJJIMYBCKOTO Gepuiuiud
5-50 MK, MJOTHOCTHL €ro [ocJe MPeccoBaHuA B CMECH C pajueM He Me-
Hee 1,4 r/cu3.

doToHEeNT POHHHNR RQ-BQ MCTOYHUK NpejcTan/ier codoit depuime-
BHJ wap IuaMeTpoM 4 CM C MOMeueHHOR B LEHTpe Cero ammnyJoi, cojpepra-
medt 300 Mr pazuf. MCTOUHUK WMBrOTOBJAEICA MO TUTY, OMUCAHHOMY B
padore ( 10 ). TIpu 9TOM KOAMYECTBO HEHTPOHOB, UCMYCKEEMHX ammy ot
C palueM B OTCYTCTBMe Cepuiiud, He JOJxHO npesuuark I0™ neATPOHOB
B CexyHZy (npOMCXOXIeHMe BTUX HEHTPOHOB OGBACHAGTCA MNPUCYTCTBUEM
HeGO/IBIOTO KONUYECTBA JETKUX JeMEHTOB).

Pu -Be ucrounux U3roTOBJAETCA B BULE WHT e pMEeTa 1INIMUeCKOT0
COeXMHEHNA mayroHua Py C Gepujuem DILBQIB 1 COXepxur
oxono I0r PW

B HacTOAmEee BPEMA NDUHATH ClELyouue MeTONH omnpereseHus acco-
JOTHOTO YUCIA HeiTPOHOB, HUCHYCKAEMHX HEHTDOHHHMU WCTOYHUKAMU.

T. MeToXx, OCHOBAHHHA HA DErucTpaUuM WU3MEPeHUd MOTOKa HelTpOHOB
B rpadMTOBON mpUSMe peaxkropa DU BHECEHUU B Hee HCTOUHMKA HeiiTpo-
HOB M MOTJOTHTEJA C MOCHeAynUMM U3MEpeHueM accoJmoTHOM f&- aKIUuB=-
HOCTH MOTJOTUTENA [0 P'- (r- cosnagenuamu (I1).

2. MeTox, 3aKkjpyapuuicAd B M3MEDEHUM YUCJA POTONPOTOHOB, BOSHU-
Kapuux npu JoTopacuenseHuu IeiiToHOB C nocJexypuel Ka NG pOBKOH
Ra -Be ucrounnka no monyuensomy $oTOHEHTDOHHOMY MCTOYHUKY. Ka-
JUGPOBKAE MPOUBBONUTCA uo KPUBHM MDOCTPAHCTBEHHOTO DpachpenesieHud
HeliTpOHOB B BOJE (jb"b ), MONYYeHHHX pasHEMU ZeTeKTopamu (12).

3. MeTol perucrpanguu HeiTPOHOB [0 YMUCJY 3aDAREHHHX uaCTHl,
CONPOBOEXADMUX BhJIET HEHTDOHOB B peaxnuax D (D ,Vl)He3 f
T (D,n) Het, TlocJeLypuee CPaBHEHNE TAKMX HelTPOHHHX MCTOUHUKOB
¢ pajuif -GepunndeBHM 3aBepmaso onpereseHue MONHOTO Huca HelTpo-
HOB, WUCMYCKAEMHX WUCCeJyeMHM UCTOYHUKOM. CpaBHEHME MPOUIBOXLHUICH
p cayyae D+ ) C MOMOubw "ZNIMHHOTO CYeTuyuka", & B cJyyae
D+ T 00 KPUBHM MPOCTDAHCT BEHHOTO DACOPEJEJICHUA HEeHTDPOHOB B MACJE.
4. HeTon momonHureapHoro moraoTurens (I3). o MBMepeHUp 0T-
HOCUTeJIbHOJ aKTMBHOGTH BOJHOIO0 pacTBOpa CEPHOKKUCJOIO MAprahia,
0GIYUEHHOTO JO HACHUEHMA HelTpoHAMM UCCeLyeMoro UCTOUYHUKA B OI-
CYTCTBUW W [pU HANMYMM JOMO JHUT€JIBHOTO MOTJIOTUTENS — 30i7T&, W M0
aGCOMOTHHM M3MEpEeHUAM AaKTUBHOCTU 3070Ta METOXLOM fé -d ~COBHage=
yuil HAXONWNOCH [OJIHOE YUC/NO HeATDOHOB, MCHYCKAEMHX pajuil - Oeputi-
JeBLM MCTOYHUKOM B CeK.
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5. MeroJ, oCHODANNMYA la M3MEPEHUH &GCOMOTHOH P—amunuocm
MApPraHuA, HABeLEHHOW HeMTpoHAMM MCTOUYHMKAL B GOJbUOM OGBEeMe BOJHO0~
ro pacTBopa Mapraiuenokucnoro xama (L4).

6. MeroX usmepelus M1pOCTPANCTBCHIOTO PACIpeleNCHUA HEHTPOHOB
B BOJe, OKpyxapuied HedTPOHHMUH UCTOUNVIK, KQMePOH, NAMONHEHHON ra-
30M BF‘3 s B KOTOPOM IJf TOUHOTO OIPCJCNELNa padoucro 00hEMA UC—
IoNp3YETCHA DPABHOCTD [MOKA&BAUMA OT ABYX LMJIMHADUUECKUX Kauep, OT /-
yapuuxXcd TOJABKO XJUHOH. JlapjeHue rasa o gaMepax OLMHAKOBO U He-
MpepHBHO KOHTPOJUPYCTCH.

B pegsyasrare npumMeHeHyus OMUCAHHWX METOLOB, 0COGEHIO METOLOB
142, yEajioch OnNpereiurs adCcomoTioe YiuCcno HeHTpoloB, HCMYCKaEeMHX
paluil - GepuamMeBLM DTANOHOM, C I0YHOCTbD 3%.

l3MepeHue UHTEHCUBHOCTEH MCTOUHMKOB HEHTPOHOB MPOU3BOLUTCA
epuoXUYeCKy B CBABY C TEeM, YTO paLuii=6epujivenie UCTOYNUKK yBe-
JUUKBADT CBON MHTEHCUBHOCTH [MPUMEPHO HA MOJMIPOLEHTa B IoL, & TaKk—
E6 ILNg KOHTPOJS KAueCTDA UCTOUHUKOB.

B xaueCrBe CTAHZAPTHOI'0 MDUHAT CJeLyouwuld Hadop paxuit - Ce-
pHJIMEeBHX WCTOYHUKOB, C cojepxalmeM oxono 1000, 300, 100, 30,

IO, T Mr palufi. Kaxguii Hadop COJEPEUT ewe paguil - ramma — Gepui-
JUEBH¥ ¥ ONYTOHUB-CEpUNNMEeBHI MCTOUHUKU,

AGCOMmMTHOE YUCJO0 HEHTPOHOB, HCHYCKAEMHX KAaxJHM MCTOYHNKOM
OJHOI'O U3 HadopoB, OlpeLeJieHO MyTeM HelnoCpelCTBEHHOI'0 CpaBHeHUd
¢ 00pa3I{OBHMY MCTOYHUKAMUA, JTOT 00pa3UOBHH HaGop ABJseTcA Hado-
POM MCTOYHUKOB [ Da3paide

UuC 10 HeiTPOHOB, MCAYCKAEMHX KaXIHM WUCTOUHUKOM OCTAJIBHHX HA-
6opoB, OMpelenaercs CpaBHelMeM C MCTOYHUKAMU I pas3palia. OTH HC-
TOYHUKY Ha3HBAKWTCA MCTOYHuUKaM¥ II paspaja.

PaGoune HEHTPOHHHE WUCTOUHUKM W CepuiiHNE HEeATDPOHHHEe MUCTOYHUKK
KaIMGpYyoTCA CPABHEHUEM C MCTOYHUKAMM DA3PAJA, CXOLHHMU 10 MHTEH-
CUBHOCT U«

lfeTofuxa CpaBHEHUS UCTOYHUKOB He MPEICTAaBAAeT 3HAYNTE/BHHX
TPYLHOCT effs B KayecTBE METOLOB, MAJO YYBCTBUTEJbHHX K pa3/uduidM B
DHEPTeTUYECKUX CHEeKTpax HeliTDOHOB, WCHOJBL3yNLTCA ClAEIyDIUEe METOJH
CpPaBHEHWKA MHTEHCWBHOCTEH HeWTDOHHHX MUCTOUHUKOB:

a) ¢ NoMOWsD TrpaduroBO¥ MpU3MH ¥ GODHON KaMepH (12)3
: 6) cpasHEHHeM MJOUaked KDUBHX HPOCTDAHCTBEHHOTO pacrpelele~
HUg HeHdT pOHOB B BOJe, HapapuHe uUnu Macle, OKDPYEaDUMUX HEHTDOHHHE

ucrounuxu (9 - 13);
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B) C MOMOUBD "JNJMHHOTO CyeTyuKa";

I') nyrem COMOCTABJSHMA yCpemHeHHHX (3~ u d" - aKTUBIIOCT el
MapTaina, MOJyYeHIHX B BOIHHX DACTBOpaX MapraHueBux cosed (meron
Ma PTAHIIeBOH BAHHH),

IIamepelue MaJHX aKTUBHOCTeEH

CyuecTByeT paL 3aTpylHeHudl npyu omnpeleseHuM PalilOaKTUBHHX Be-
WeCTB B KOAMYECTBax, COOTBETCTBYDWMUX NpeeJbHO~LOMYCTUMLM KOHLEH-
TpaIiAM B BOZLEe M BO3LYyXe. MOXHO JATH DAXN COBETOB COWETr0 XapaKIepa,
MO JIe3HHX MPH TAKOr0 poJa M3MepeHMAX. K moMeweluaM, B KOTOPHX Haxo-
JUTCA CyelHaf ammnapaTypa, B 3TOM ciyvae MPeXbiABJANTICA IOMOJIHUTEJIb-
HHe TpeGoBaHUA, Hanp. TakKue, KAk yJuajeHue oT MeCT, rle MPOUBBOJAT-
CA padOTH C paXuoaklBHNMM BeuecTBaMu, ¥ OTIEJbHHIl BXOK. Lue ayu-
le PACIOJOKMTH M3IMEDPUTeNbHYN JACOPATOPUID B MOL3EMHUX COODYXEIUAX.
Yxa saHHHE NOMeuleHud JOJKHH MPOBETPUBATHCA TOJNBKO KOHIUIMOHUPOBEAH-
HHM BO3JYXOM, CIenuasbHO OUYMUEHHHM OT MHJM W PaiUOaKTUBHHX [pUMe-
ceif. Bo BpeMs pador Jacdoparopuedl JOJKEH OCYUeCTBIATHGA DETyJADHO
! OYeHL TUATEJBHO MOJHHJA JO3UMETpPUUECKUY KOHTDOJH 3a BCEMU BUJIAMU
paIXV0aKTHUBHHX 3arpisHeHull. B mpolecce npuroToBJeHUA MPOG ¥ BO Bpe-
MA UBMEpeHus MX Heo6XOJuMO odpauaTh 0C000e BHUMAHUE Ha COOCJIEHHE
BCEeX NPerocTOoPOxXHoCTed NPOTUB BOSMOKHOI'O MOMNajaHud PaxnoaxTBHHEX
3aTPABHEHUA B Mpenapar.

OCHOBHOE TpefoBaHME K U3MEPUTeJIbHOJ anmaparype CBOLUICH K
BO3MOXIQ GONBMIEMY NOBLILEHUO UX YYBCTBUTEJBHOCTU, UTO MOXET OHTB
IOCTUTHYTO y®E€ TONBKO YBEJMUYEHMEM CTACUABHOCTH PACOTH MUCTOYHUKOB
MUTaHUA CYETYMKOB WM VOHUBAIMOHHEX KaMep ¥ CHExeHueM QOoH& mpuco-
pa. Xopouue pas3yJssTaTH IaeT MOKDHTUE VMOHUBAILMOHHOM KamepH CJoeM
amoMUHKMA. [T BHMOJHEHUA [0CNEIHErO M3 yKa3aHHHX TPEeCOBaHUM OpH-
MEHSENT IETBKTODH, U3TOTOBJEIHHE U3 MATEPUaNOB C MUHUMAJBHHM CO-
TepXAHUeM paluOaKTHBHHX Beuecrs (CTeKno, He Colepxauee KaJui,
cTalb)e POH OT DBHEUHETO MPOHUKARUEI'O H3JIYUEHUA yMeHbmapT C M0-
MOUIBD DKDaHOB, 3aMeisig CBUHeL PTYTHM NI CTalbp, a Takke LOMOJHU-
TEJIBHO OXDyEad CUETYUK TIpPyNnoi cqefumxoa, BKJINUYEHHHX B CXEMy
aKTUCOBMaleHunt« IJA aHaNOTUYHOA L[€JIM MOTYT OLTH UCMOJIb30BAHH
TaKk%e JuddepeHIuaNbHEE KauMepd. AKTUBHOCTH M3MEDAEMHX 00Da3L0B
yIaercd OOBHCHUTH MpPI (1pelBapuTe]bHOM OCOTaleHWK OnpeneiderHM 3JeMeH-
TOM WAT epuasa, HaHOCHMOIO HA MUEEHD. JTO MOEET OHIB OCYWECTBJIEHO
¢ TIOHOU[B OZHOTO MMM COYeTaHMEeM HECKOJNBKUX XOpOmO U3BECTHHX B
aHa JUTMYeCKO} MpaKkTiKe CHOCOG0B, TAKMX, KaKk Xpomarorpaguuyeckoe K
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9JIeKT poxpoMarorpaduueckKoe pauviencHue, copouusa, ocaxeHUs Buecre
C HOCHUTeJieM ¥ [POCTO ynapunanue pacrvopae JlJul M3MCPEHUA MAJLX
KOMuecTs ol - aKTUBIMX Dewects B poje (BOLULX PacTBopax MOKHO
PEKOMEHIOBATh LOMOJIHUTEJ)PHO K OMUCAlHLM B JIUTEPATYPE ONUIl OUEHB
MpOCTO# Mo usMEpseMOil TexHUKe U BMecTe C ICM OYelb YYBCTBUTEJb-
Huit Meron (I5).

B proM Meroxe Kpuctaim ZnS (Ag) CJIYEAT OZHOBPEMELHO
CODGEHTOM pajuoaKkTUBIOTO0 Beuecrm U JEeTeKTopoM O¢ -vacTul, Cbe-
TOBHE BCHHUKK OT KOTODHX PETUCTDUPYTCA (OoTOyMHOKUTEJieM. TaKoi
METOJ, IAaeT BO3MOEKHOCThH, MPUMEHAA (QOTOYMHORKUTEJb C HeoOoJbluM (HOTOo-
karonoM (IuameTpoM = 35 MM), OCHADYEMBATH CX -aKTUBHHE BeluecTBa
B KOHUeHTpauuax ~ I0 - “{lopu/cu”, a npu yJauHoM rMoxsope gH pacTBo-
pa M HEeGOJBLOM KOJuUuecIBe Cojedi Iaxe X0 ~ I0—Y Kopu/cu®,

Jna oGHapyxeHMsl B BO3LYXe pPAJUOAKTUBHHX BEWECTB, HAX0XAWUXCA
B BULE Tas0B MJM NapOB, HEOGXOLMMO MPUMEHATH OYEHH YYBCTBUTEJIBHLE
LeTeKTOpH. OCHYHO MOJb3YNTCHA MOHUBALNMOHHHMU KamepaMmu OO JbUOro
o6meMa, MHOTIa B coueTaHuy ¢ JuddepeHnua JbHOH CXeModl perucTpaluu
IS MUCKJDYEHWUA BHEmHEro (oHa, pexe - CUeTYMKaMu ¢ CoJbmel pacoyel
MOBEPXHOCTED. B HEKOTODHX CJyuadX, HaMpuUMep IJd KOHTDOJA 38 COXep-
gaHney B Bosxyxe HZ, C 4, OKa3HBAETCH yLOGHOK MOHM3ALUMOHHAA KaMe-
pa, KOHCTDYKLUA KOTOpOJ HECKOJBKO OIJIMYH& OT HAMUCAHHHX B JMUTepa-
Type. [IpefjaraeMas Kamepa OpescTanider COCOH HUJIMEIDUYECKUE KOH-
IeHCaTOp, BHEWHUHA D JIEKTPOX KOTOPOH CIeJAH U3 MeTaMYeCKo¥ Cerku,
¢JaroIapA uyeMy BO3LYX B padoyeM OOBEMe KaMepH CMEHAeTCH JIeTKO.
JTonoJHUTeJIbHASA MeTaJMueckas CeTKa, HAXOJNAuafAcid HA DPACCTOAHUE He-
CKOJBKMX CAHTUMETDPOB OT BHENHEI'O0 DJEKTPOJa, CAYKUT 3aMUTOH OT BO3-
MOEHOTO NPOHUKHOBEHMUA MOHOB U3 BOB3LYXa [OMEUWeHWud. KaMepa DerucTpi-
pyeT TOJBKO MOHH, OGpasypuuecd B pacoyeM o0BeMe. [lonpaBKa Ha
KpaeBHe S(eKTH y KaMepH HeBeluKa. JJd omnpexejeHus DpaLOaKTUBHOCTH
asposoneif CyweCcTBYOT pas3iMUHHE METOJH, OCHOB&HHHE HA U3MEDEHUM aK-
TUBHOCTH pO6,. OTOCpPAHHHX K3 GOJBWOr0 OCBEMa BO3LYyXd. M3MEDEHUA MO-
I'yT ODOBOJUTHCA MYTEM DAB0OBHX OTCYUETOB, & TAKKe HENPePHBHO peru-
CTPUpPYDWUMKE npudopaMi, B 000UX CJAyvYaAX HEOOXOIHMO UMETH BO3MOK-
HOCTH OTJMYaTh AKTWUBHOCTH OMpeLeNAeMoTo 3JeMeHTa OT aKTUBHOCTH
OCAXLEHHHX BMECTE C Aad3PO30JEMM €CTECTBEHHHX pajliOaKIVBHHX BEUECTIB,
Bcerja MPUCYTCTBYDUWUX B BO3LYXe. 3ajaya OCJOKHAETCA TeM, 4TO [pe-
JeJH KOJNeGaHWi B COJEPEAHUM €CTECTBEHHOW DAaIu0aKIMBHOGTH ( Rn )
T'n 4 OpoZyKTH MX pachaja) MOTYT 3HAUUTEJbHO MPEBHCUTH Ompere-
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JfeMyD BeJMuUHY AKTUBHOCTM a5p030Jif. MOKHO MpuUMEHATh XJi WL CHT UKL -
mMV aNasM3 10 DHePrHAM UAGTHI ¢ MOMOUbD &MIJMIYAHUX aHaM3aTOPOB
UM T8BATH BHIEPXKYy MAJ NDPAKTMYECKHU MOJUIOTO MCYEBHOBEHUA TPOLyK-
rOB pachafa oMaHalii. CyWeCIBeHHYW MOMOUb [PU MPOBEXELM TAKOTO
DOJd GHAKB0B MOTYT MPUHECTH CUCTeMAIMYECKUE HaGIolelus 30 ypoB-
HeM ecTeCTBEHHOTO (OHA B [1OMEWEHMAX, TXe [POBOJUICH TAK0oe UsMepe-
HME, & TaKkke W Ha OTKDHTOM BO3LyXe OIM3JEexaunX T @PPUT O Pl
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